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Inherent in such padagogical notions as "writing across the
curriculunm®* and "writing to learn" is the assumption that the act
of writing leads to an organization cor reformulation of knowledge
that supports topical learning. However, little research has
dprectly focused on the @ffects of writing on subject learning.
This paper reports “wo studies examining this issue.

In study one, 322 ninth and elaventh grade students read
tour passages from high school social studies and science texts
and engaged in six writing-to-study conditions: reading only,
reading plus supplementary reading, notetaking, notetaking plus
supplementary reading, answering comprehension questions, and
analytic writing. Learning was measured in three ways: passage
specific kncwledge probes, essay writing, and a multiple choise
comprehension test. The essay writers scored consistently lower
on the immediate topic knowledge posttest than those in the other
conditions. However, the groups showing the largest immediate
gains also showed the largest falling off at the four-week
posttest. This led to the question of whether certzin writing
conditions focus the writer's attention on narrower but more
lasting bands of information. Further, the essay criterion
showed task differences at four weeks, reflecting superior
performance in the three writing conditions compared with those
in the read only conditions.

Study two focused on the relationship between what writers
do during different writing tasks and what is remembered later.
One hundred and one ninth and eleventh graders read two of the
passages used in the first study, and engaged in four writing-to-
study tasks: read and study, answering comprehension questions,
summary writing, and analytic writing. Two outcome measures were
used: topic knowledge and a general wvriting recall task.

Findings indicate that the writing conditions led to greater
recall of content than the non-writing condition, and that the
more the content was manipulated during writing, the better it
was r2called. Further, the effects of writing on learning were
limited to the particular information written about.

Together, both studies indicate that writing tasks differ in
the amount and kind of topic manipulation they invoke. Tasks
such as question answering and notetaking involve a more
superficial manipulation of more content and lead to more
extensivs but mors short lived laarning, while the analytic
writing tasks involve greater depth of prccessing and lead to
longer term lesrning of a smaller band of information.




Writing to Study and Learnr

In recent” years, increasing focus has been placed on the
teaching of higher level reasoning and literacy skills in subject
clagsroons (e.g., Boyer, 1383; Commission on Excellence, 1983;
NAEP, 1981, 1985). 1In particular, "writing to learn" and
*writing across the curriculum,* pedagogical noticis growing from
the belief that writing in some fundamental way leads to a
reforrulation and reconceptualizatioa of knowledge, have become a
part of the educational parlance of the 1980s (Langer, 1S84a,
1986hb). Despite such trends, at the present time there is
insufficient eavidence to assume that writing will bring about a
generalized benefit to learning; the research is far from
conclusive, Relatively few studies hava looked at the effects of
writing-to-learn-- when people learn from writing, what
different kxinds of learning result from engagement in different
xinds of writing experiences, or how writing can be used to help

students understand and renember the material thay rezd about.

Background

Although no systematic research programs have looked
directly at the relationships between various writing activities
and subjert matter learning, there is a tradition of related work
that looks at adjunct questions (see Anderson & Biddle 1575 for a
comprehansive review); and study bshaviors (see Anderson &
Arnbruster, 1984 for a comprehensive review). Together, these

bodies of work (e.g., Michael & Maccoby 1961; di Vesta & Gray




1372; Fisher & Harris, 1973: Schultz & di Vesta, 1972) suggest

that engagement in a writing task after reading leads to better
recall than when no writing takes place. 1In addition, studies
looking at the differing amounts of cognitive manipulation
requiraed by variou. study tasks (e.g., Barnett, di Vesta, &
Rogozinski, 1981; di vesta, Schultz, & Danger, 1%72; Frase 15970,
1972; Shallert, 1976; Schwartz, 1580, Watts & Anderson (1971),
indicate that activities requiring more extensive cognitive
manipulation of the material lead to greater recall than do those
activities invokxing less manipulation of ideas. Further, the
advantages to learning and recall is not generalized, but seems
to be related to the ways in which the material is cognitively
manipulated during studying (Rothxopf, 1966, 1972; Bretzing &
Kulhavy, 1979; Glover, 1%81); depth of proce<sing (Cralkx &
Lockhart 1972) makes a difference.

Almost no studies have l-oked directly at the effects of
writing on content lear::ing. Newell (1985) compared the effects
of notetaking, srurt answer questions, and essay writing on
passage rec>s1l and posttest knowledge, and found significantly
higher zosttest knowledge in the essay writing condition, but no
significant differences on his other measures. His protocol
analyses using an adaptation of Flower and Hayes®' (1980)
procedure did, however, suggest differences in cognitive patterns
across tasks, and these may reflect differences in depth of
processing. Scardamalia and Bereiter (1981) do not study writing
and learning relationships per se, but their work does suggest
that thinking and writing about a topic can be improved by

procedural facilitation activities which have a positive affect
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on buth the writing procase and tha completad papar.
In short, the existance of relationships between writing and
laarning have bean only tangentially studied. Before large-scale
changes are re;ommanded for school practice, & body of research
is needed to learn whether writing activities contribute to topic
learning, or to the development of higher-level reasoning skills.
And if so, how. These concerns led to the two studies reported
here, focusing directly on the ways in which differert kinds of

wvriting-after-reading activities affect learning of their course

material.
Sctuldy One

Study One was undertaken 1) to document the affects of
writing versus not-writing (e.g., read znd study or extra
reading), and 2) to explore the effects of writing tasks that
require reformulation of new information versus simpler ones that
focus on review. For reformulation, tasks requiring analytic
writing wera developed; for review, twc typicel approaches,

notetaXing and answering comprehension questions, were selected.

Participancs

A total of 332 students from six ninth grade and six
elaventh grade classes in a middle class San Francisco Bay Area
high school participated in this study. The students represented
the full spectrum of abilities at each grade level, except that
English as a second language classes and classes for the
educationally mentally handicapped were excluded from the sample.

The study was conducted late in the schooi year when absences
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were running slightly above normal; of the 332 students in the
participating classes, 297 were present at both testing sessions
and completed the full set of measures. This included 165 boys

and 132 girls.

Passage Selection

In developing the study tasks, fcur passages were selected
from high school social studies texts. These dealt with:
economic expansion after the civil War; the great depression:
political and economic developments in Russia after World War II:
and the influer 32 of science on life in the 20th century. Though
drawn f:om longer units, all four were self-contained and able to
stand 2lone. Each rassage was paired with an additional passage
that dealt with the same topic from a slightly dirfferent
perspective. (See appendix for synopses of the eight passages

and their characteristics.)

Study Conditions

Five different study tasks were designed for each passage:
normal studying, supplementary reading, notetaking, comprehension
questions, and analytic writing.

Hormal studying. Students in the normal studying condition
wera asked simply, "Study the way you normally do to remember the
information in the following passage.” This condition allowed
examination of how students would approach the task when allowed
to cnoose their own methods.

Supplementaxy reading. For students in the supplementary

reading condition, the target reading pissage was followed




immediately by a passage on a related topic. The instructions
paralleled those in the normal studyling condition: *Study the way
you normally do to ramember the information in the following
pagsages.*®

Notetaking. Students in the notetaking condition were
askxed, "Take notes tec help you learn the information in the
following passage.® This iz a review activity that relies on the
students to concentrate on the most relevant material.

Comprehension cuestiong. For the comprehension questicn
condition, a series of short answer questions were designed
similar to thosas students encounter in werkbook study guides and
teacher-mrade dittoes. Review activities of this sort focus the
students' attention on specific aspects of the passages. Twenty
cuestions were devised for each of the four passages, divided

equally among textually explicit and textually implicit. Sample

items about Economic Expansion follow:

Plezse answer the following guestions zsg you would

answer guestions for a homework assignment.
Economlic Expansion

1. What were the major manufacturing industries in the
United States &t the turn of the century?
2. By 1919, what major industries had emerged?
3, From being the fourth largest industrial producer,
the United States moved to being the first largest

betwean the years and

4. What did profits on gooda, bank loans, and foreign

investments have in common?




Analytic writing. The analytic writing assignments asked
students to reformulate and extend the material from the reading
passages as thay developed svidunce to support a particular
interpretation or point cf viaw. For Economic Expansion, the
topic was:

Given what you laarned from the passage, what do you
feel wers tha two or thres most important reasons for
industrial growth in the late 19th and early 20th

centuries? Explain the reasons for your choices.

Measures
Three instruments were designad to examine what students had

learned in the process of reading and studying the passages.

Tasks

Knowledge Growth. A measure of passage-specific knowledge

developed by Langer (1980, 1984b,c; Langer & Nicoloch, 1981) was
used to measure the ways in which the students' topical knowledge
changed as a result of having engaged in the particular study
activity. Five xey concept words or phrases from the top half of
the content hierarchy (see Meyer, 1375, 1981) were selected for
each of the four target passages. Students were asked to provide
written free association responses to the five concepts, which
were presentad one at a time. An unrelated concept (dog) was
used as a practice item before the five words were administered.
Practice exercises were given orally, and students were paced
through the fres-ascociation task one concept at a time.

Sufiicient blank space was left between each concept to permit
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students to provide 1s many associations as they could for each

concept.

Passade Comprehension. A 20~item multiple-choice test was

constructed for each passage, to measure overall comprehension.
Eight itenms reéuired a simple report of information from the
passage, aeight reguired the student *to construct relationships
among items of information in the passage, and four required
drawing generalizations that extended beyond the passage. Itenms
for each test were developed through a cycle of pilot testing
that included interviews exploring participants' reasons for
their answvers, in order to insure that items and distractors were
functioning as intended. Sample items from Economic Expansion
follow:
Report of information in the passzge:

1. How did the economy in the United States compare with the

economy of other manufacturing nations by 18947

a) The U.S. wae in fourth place.

b) The U.S. was just beginning to catch up to France and

Great Britain.

*c) The U.S. was in fire place.

d) It was too early to measure the place of the U.S.
Analysis of ralationships in the passage:

All of the following contributed to the growth of big

business in the late 19th century except:

a) lmmigration.

b)increased derand for goods starting with the Civil war.

*c) government control of business activity.

d) the growing railroad systemn.




Generalization beyond the passage:
Based on the reading you did, if you were tha ruler of a
developing nation, which of the following conditions would
you try to foster to produce economlc expansion?
a) foreign investmeat,
b) sasy &acceas to natural resources.
c) closer regulation of business activity.
*d) both (&) and (b).
The 20 items for each passage were randomly orcered, with the

three types of questions intsrapsised.

Aprplication of New Information
The final measure was an extended essay that required
students to orchestrate what they had learned in a coherent
argument based on the information from the original reading.
Though requesting the same kind of writing as the enalytic
writing study condition, the format of the prompt and the
specific topic differad in each case. For Economic Expansion,
the instructionz read:
Write an essay based on what you learned from the reading on
sconomic expansion. Use the title, "Causes and Effects of
Industrial Growth at the Turn of the Century.* Be certain
to support the points you make.
Scoring
Ths various responses from each student wers given an
identifying code, separatad, and randomly ordered sco that coders
would not know time (pre or post) or study task for the responses

they were eccring.
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ag. The measures oI passaga-spezific

knowledge were scored by rubrica developed by Langer (1980 1984
k,c; lLanger & Nicholich, 1981). For each concept in the
Xnowladge measure, each free association was scored as indicating
1} peripheral knowledge of tha concept, 2} concrete understanding
(e.g., exzmples, attributes, defining characteristics), or 3)
abstruct understanding (e.g., superordinata concepts,
definitiony). Two raters scored each set of rasponses
independently. Ratings refiecting levels 2 or 3 were then summed
across concepts and raters to derive a total score for each
passage. Interrater rseliability for the total score (estimated
by the Spearman-Brown formula) was .875. The test/retast
correlation after 4 weeks and an intervening treatment period was

.712.

Length. Students' responses during the study condition as

well as their posttest essays were scored for number of woxds.

Essay Quallty. Posttest essays were scored holistically for
overall quality, using rubrics that focused on the use of
evidence to support conclusions or positions based on the
passages read. Two raters independently rank-ordered the 297
essays from 1 (best) to 297 (worst), scoring the essays from the
four passages on a single scale. For the analyses reported here,
takles of the normal distribution were used to convert each
rater’s scores to a normally-distributed scale ranging from 22
(best) to 1 (worst). Scores for the two raters were then summed

to yield an essay quality score with a sample mean of 23.2 and

o12




standard deviation of 7.5. Jnterrater reliability for “he tot=i

scor. 'sstimated using the Spearman-Srown formula) was .94.

Comprehension
The multiple choice items were scored right or wrong, and

sumned to give a total correct (out of 20) for each pasgage.

Procedures

Separate but overlapping sets of 3 passages were used at
each grade level (ninth and eleventh). The Great Depression was
usaed only with eleventh gr: ders; 20th Century Sciencs only at
grade 9. At sach grace level, two classes were assigned at
randem to each passage. Study packets were assembled so that
studerts vithin classes vere vandomly assigned to one of the 5
scudy conditions.

During the first day of the study, students first completed
the passage-specific knowledge weasure, followed by a packet
containing general directions, the reading passage or passages,
and directions fo. the study task. Ten minutes before the end of
class, the study packets were collected ani the passage specific
knowledge measure was readministered. Students had 7 ninutes for
each administration of the knowledge measure, and the remainder
of the 55-minute class period to read the passage or passages and
to complete the study task.

Exactly four weekas later, all classes completed the 3
neasures of learning. The passage specific knowledge measure was
given first, followed by “he essay test focusing on comprehension

of relationships within the original passage. The multiple-

10




choice comprehension tests wers administered last, so that the
questions and multiple-choice answers would nct provide students
with additional information te o upon in completing the other

measures. Again, all measures were completed within a single

class period.

Results and Dircussion: Study 1
Responses to the Study Tasks

The first analysis examined how students had approachad the
normal studying and supplementary reading conditionz. 1In both
cases, two approacheg were found: 36 percent of the students took
notes, while the remainder spent their time rereading the
material without writing anything down. (The proportion of
notetakers was virtually identical in the normal studying and the
supplementary reading conditions. Preliminary analvses of the
data indicated that initial ability levels of students adoptin-
the two approaches were comparable, as reflected in scores on t.e
topic-specific knowledge measure.) Further analyses indicated
that posttest performance of the students who had elected on
their own to take notes was comparab.e to the performance of
students who had been assigned to the notetaking condition. Thus
for the resmainder of the analyses of the effect of students!'
study kehavior on their learning from the passages, treatment
groups were defrined toc reflect the way the students had responded
to the prompt. This led to the datinition of six study
conditiona:

Reading only

Reading plus supplemantary reading

11

14




Notataking

Notetaking including supplementary reading
Coxprehension questions

Analytic writing.
Table 1 summarizes the maan number of words written during the

study task for students in each of these conditions. 1In general,
the comprehension questions led to the most writing while
studying, and the essay task to the least, Notetaking fell in
between, with the addition of extra reading to ths notetaking
task depressing the amount of writing somewhat f-rther. (The
mean number of words for students in the notetaking condition
changed only trivially as a result of the reclassification, from
120.2 in the original classification to 117.5 in the new
grouping.)
Insert Table 1 about here

The pretest measure of passage specific knowledge provides a
test of the comparability of the six groups, and a further check
against any bias introduced in the definition of the six
treatment groups. Variations with task were minor (Table 1}.
There were, howevexr, very strong passaje and grade level effeccs
reflecting differences in students' prior knowledge of the
material being introducsed (Table 2). Students knew
considerably more about the concepts drawn from the 20th Century
science and Great Depression passages than they did about thoss
from Postwar Russia or Economic Expansion; as would be expected,
eleventh graders also knew considersbly more than ninth graders
when they were assessed on comparable topics.

Insert Table 2 about here

12

15




Effects of Study Tasks on Learning

In examining task effects, we will look first at the study
conditions that included the same original passage material,
returning in a separate analysis to czonsider the effects of
providing supplementary reading in the nctetaking and reading-
only conditions,

Results from the three sets of outcome measures are
sumrarized in Tables 3, «, and 5. Because the ninth and
eleverth grade samples were based on overlapping but different
passage saeta, there are three sets of results for each measure,
ona for the three passages at grade 9, one for the thres at grade
11, and one combining across grades for the two common passages.

Resultas for the multiple-choice comprehension test (Table 3)
and for the measura of passage-sgpecific knowledge (Table 4) show
similar significant ef "ects Zor grade level and passage, but
little influence of task at the immediate or four~wcek posttest.
The results from the topic~knowledge msasurs at the immediate
posttest show the essay writing group scoring consistently lower
than the other conditions. This may indicate that the analytic
essay focused students' attention on a narrower range of
information in the passage, while the notetaking anc
comprehension questions led them tc¢ distribute attention more
evenly over information in the passage as a whole. On the other
hand, groups that showed the largest immediate gains alsc showed
the largest falling off between the immediate and 4-week

posttests.
Insert Tables 3 and 4 about hers

12
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The third measure from the four-week posttest was the
quality of thae essay that required students te apply what they
remenmbered from the passage in support of an argument or
interpretation. For this measure there were consistent task
differences, reflecting the superior performance of students in
the three writing conditions compared with those in the read-only
condition (Table 5). Among the writing conditions, students
from the notetaking group did less well than did thcse from the
assay or comprshension gquestion groups, though the difference was
significant only for the analysis across grades based on the two
conmmon passages,

Insert Table 5 about here

It i8 interesting that the essay scores showed task
differences at four weeks even though the other measures did nct.
The essay task differed in three¢ important ways from the other
two: it provided fewer test-dstermined cues to recall, required
.rchestration of relationships among the information that was
remembered, and could be completed successfully using a narrower
(but perhaps better remembered) selecilion of information from the

original passage.

Effect o' Amount Written on Posttest Performance

We can also ask whether writing moxe is related to better
posttest performance, whataver particular writing task a student
may have been assigned. In the presert study, that involved
looking zt the relationship between the amount written during the

study task and posttest performance, after accounting for all of

14
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the other factors and covariates in the model (passage, task,
grade level, and pretest passage-specific knowledge).

Table 6 presants tie relevant pooled within-cell
correlations. (Students in the read-only condition are omitted
frem theze analyses, since there is no variation in amount
wvritten within that group.) <n~se relationships are
consistently positive and significant, indicating that in
addition to zny effects due specifically to the individual tasks,
those who do more writing while completing a task tend to do
better on posttest measures of performance. (It is important to
remenber that tha correlations have been corrected for pretast
performance-~ they are not simply the result of good students
doing better in averything.)

Insert Table 6 about here

Supplementary Reading

In addition to the students included in the above analyses,
tvo supplementary reading conditions were included in the overall
study: one that received extra reading and studied without
taking notes, and a second that received the same extra reading
but also took notes on what they read. These two groups can be
compared with the reading-only and notetaking groups already
discussed, to assess the effects of the supplementary reading.

Results for overall quality of the 4-week essay, summarized
in Table 7, indicate a significant interaction among grade
level, study task, and extr: reading. At grade 9, there were no
significant differences among the various conditions, thcugh

thoss who took notes did slightly better than those who did not,

15




- e g e

CEl e S 2Lt e SNV

o

and those who received supplementary reading material did
s)lightly better than those who received only the original
passage. At grads 11, however, notetaking and supplementary
reading seemed to compete with one another for attention: either
condition led to improvement over the read-only condition, but
students who were given 1pplementary reading and took notes seen
to have had tco much to do-- and ended up performing most poorly
of all.

Insert Table 7 about here

Results from this study are interesting but complicated.
Rather than general effects, task differences emerge only on the
more complex and time consuming of the outcome measures, the
essay requiring students to use what they had learned to mount an
arqument of their own. The other measures, which may have tapped
a broader gpectrum of remembered information, show few differences
among tasks.

The supserior performance of the three writing groups on the
4-week essay is encouraging, given our general hypotheses akout
the relationships among writing and reasoning. ©On the other
hand, the effects are relatively small, and the differences among
the three writing conditions (notes, comprehension questions, and
extended writing) are difficult to untangle. Results from the
topic~knowledge measure suggest that the essay task may have
focused students' attention on a narrower band of information,
though by four wesks any advantage to the othar conditions sgeems
to have disappeared. The evidence from the within-cell

correlation measures also suggests that there may be a

16

ot
e




relationship between what was writton about and what was
remempered; at the least, writing more seemed to be related to
howv much was remembered later.

A second study was designed to pursue some of the rajor
queastions raiged by tne first. With more focused measures of
outcomes, would differences ba discernable between various types
of writing tasks? Could behavior during the studv task be more

directly traceable to posttest performance?

Study Two

The second study focused on the relationship between what
students did during the study task and what they remembered
later. It was concerned with both the particular information
focused on during the study task, and the type of focus (as
determined by the demands of varying types of writing tasks).
Were students more likely to remember information specifically
drawn upon during a writing task than they were to remember
information included in the passage but not in the.r writing?
Would some tasks lead to more lasting or stronger effects than
octher tasks?

To do this, a recall task was chosen that would permit
systematic examination of learning of the full spectrum of
information in the original passages, and the number of passages
and students was reduced in order to examine each protocol in
nore detail. The time was reduced between the study task and the
posttest, in order to detect task differences that might not be
evident a month after a single intarvention. It was assumed that

such diffs-ences might be of practi-zal importance urder ordinary

17
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classroom conditions, in which writing tasks are often longer-
lasting, better-motivated, and more cumulative than those
contrived for the experimental situation. The tasks examined
inciuded a read and study condition (with no writing),
comprehension questions, summary writing, and the wr’ting of an
an analylic essay.
Participants

The 101 students who participated in this study were
Sth and 11lth grade students attending a high school similar to
the one in the first study. rean student achievsment levels were
average on & varlety of regularly administered, nationally normed

achievement batteries.

Passzges and Tasks

In developing the study tasks, two passages were selected
from those used in the previous studv: Postwar Russia and
Economic Expansion. (Synopses of the passages and their
characteristics are included in the appendix.)

Four different study tasks were designed for each passage:
read and study, comprehension questions, summary writing, and
analytic writing.

Read znd study. For the read and study condition, students

wvere asked fimply, "Study the reading passage. Do pot do any

vriting.®
copprehension questions. The comprehension questicon

condition was identical to that in Study 1. Twenty questions
were devised for sach of the passages, divided equally among

textually explicit and textually implicit,

18
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sumrary writiny. The summary writing task was designed to

prompt raview of the new material in an extended, cohesive text.
Students received the following assignment: "In your own words,
write a 200-250 word summary of the passage you just read."”

a C _¥Wrlt . The analytic writing assignments were
designed to require the students to reformulate and extend the
materizl from the reading passages as they developed avidence to
support a particular interpretaticn or point of view. Topics were

identicsl to those used in Study 1.

Measures
Two outcome tasks were used, each yvielding two or wore

measures; the tasks and scoring procedures follow:

Topic Xnowledge. Langer's {1980, 1984b,c) measure of

passage-specific knowledge was again used to measure the ways in
which the stucents' topical knowledge changed as a result of
having engaged in the particular study act.vity. Three key
concept words or phrases from the top half of the content
hierarchy (see Meyer, 1975) were selected for each cf the two
passages. The six words were intermixed, and administered as a
single set of concepts. Students were asked to provide written
free associations to each of the six concepts. The measure was
scored to reflect the amount of passage-relevant information
reflected in the free associations. Two scores were derived for
each student, cne for the target passage and one for the other

passage in the study (a control condition).
Recall tasks. For the recall tasks, students were asked,
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Plaasa writa dowun avarvthing rau ran ramamhoer ak.ut the naagaaae
Pleaga write down averythin a you car \ rememphor arc 1} the
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hat you read.® The raecall protocols were scored for number of
wvords, number of T-units (Hunt, 1965), and preservation of the
original gist of the passage. (Though cast somewhat dir.erently,
the measure of gist is on overall measure of quality, roughly
comparable to the holistic essay score in the previous study.)
Raters usad a 4 point scale, from 1 {no reflection of original
gist) to 4 (very good preservation of original gist). Interrater
agreement for independent ratings of 2 subset of 30 recalls was
.87.

In order to relate the information included in the racall
tasks to the original passages, each passage was first analyzed
for hierarchical content structure using an adaptation of
Meyer's (1975, 1981) prose analysis system. For this analysis,
each passage was divided into sequentially numbered T-units,
vhich were then analyzed in terms of their rhetorical
relationships to other information in the passage. For example,
content units appearing at level 2 of the content hierarchy are
very central to the major theme of the passage, while those at
levels 4 and 5 are explanations and elaborations of the higher
level ideas. Two project team members analyzed each passags;
differences were resolved by a third analyst. The resulting tree
diagrams for the two passages are included in appendix 1. The
first passage, Postwar Russia, contained 81 contant units; the
second passage, Economic Expansion, contained 50 content units.
The tree diagrams were usad to exarine students' responses

during the study and recall tasks, content unit by content unit.
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A particular content unit was counted as "included" if any of the
central ideas from the original T-unit appeared, at any place
during the study or recall task. Interrater agreerment for the
inclusion of individual T-units was .95 for two raters who
separately scored a subsanple of 20 of the recalls. From these
analyses, we defined content units manipulated as content units
from the passage that also appeared at any peint in the written
material from the three study tasks that required writing:
comprehension questions, summary writing, and analysis writing.

Content Units Recalled were defined as any content units from the

original passage included in the student's written recall. These
vere further subdivided to reflect level of the content unit in
the originzl passage hierarchy, and to reflect whether the

content unit had been manipulated during the study task.

Procedures

Puring the class period when they regularly met with the
participating teachers, the students were asked to complete the
measure of passage-specific knowledge, and then to read ona of
the two social studies passages (assigned randomly within each
class). After reading the passages, the students engaged in one
of the study conditions: rereading and studying, answering
comprehension questions, summarizing, or writing a paper that
asked them to defend a particular interpretation based on the
text. The passages were prepared with instructions for the study
conditions attached, and were randomly distributed through the
class. The passage-spacific knowledge measure was repeated

during clasa the following day. Five days after the initial
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study task, students completed the passage-specific knowledge

measure for a third time, followed by the recall task.

Results and Discussion: Study 2
Tagk Characteristics

To understand the effects of the various tasks on student
learning, we need first to examine the nature of the tasks
themselves. Three of the tasks (comprehension questions,
summary writing, and analysis writing) asked for written
responsas. The general characteri_tics of these responses are
summarized in Table 8.

Insert Table 8 about here

In terms of number of words, the students did the most
writing when asked tc summarize the passage, and the least when
asked to write analytically about what they had read. Because
the comprehension questions could often be answered somewhat
telegraphically, relying upon (rather than repeating) words in
the question stem, the word count may be somewhat misleading as a
measuxas of the extent of engagement with particular content. If
we look instead at the proportion of content units that were
mentioned in the course of the study task, the picturs loocks
somewhat different. Responses to the comprehension questions
touched on a higher proportion of content units (25 percenrt) than
did responses to eaither of the extended writing tasks. As in
total number of words, analysis writing involved the smallest
proportion of content from the original passage (15 percent).

From these data we might conclude that the comprehension

questions led the sgtudents through the most thorough review of
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the material they were studying, and that the analytic writing
condition, in contrast, led them to focus most narrowly on &
subset of that information, in the process of reformulating and
extending it. The analytic writing task also led to more complex
syntax, as reglected in the measure of words per T-unit. This is
consistent with the hypothesis that analytic writing leads to
more complex interrelating of ideas in the course of
raformulating the material in order to develop and defend a

chesis or argument.

The Influence of the Study Tasks on Recall
The study included three sets of measures of what students
remembered about what they read: recall of content units, topic

spacific krowledge, and recall of gist.

Content Units Recall~d

Table 9 summarizes the patterns of recall of content units
on the day following initial reading of the passage. If the
tasks are ordered according to their predicted effectiveness as
aids to learniig (Read und study < Comprahension questions <
Summary writing < Analytic writing), there 1is a significant

linear effect for task (p < .03). The tasks involving writing

'led to better recall than did the read and study condition, and

the extended writing tasks (summary and analysis) led to better
recall than the more restrjcted writing task (comprehension
questions). The proportion of content recalled for sll four
tasks was relatively low, however, ranging from & high of 12
percent for students in the analytic writing condition tc a low

of 8 percent for those in the read and study condition.




insert Table 9 about he:se

Wwas important information from the passade more likery to be
recalled than less important information? To examine this, let
us look first at recall in the top third, middle third, and
bottom third of the content hierarchy in the original passage
(Table 8.2). Overall, there was a tendency fcr content higher in
the passage structure to be more likely to be recalled, but the
pattern was not particularly strong (12.6 percent for contsnt
from the top third compared with 8.8 percent for content from the
bettom third).

O0f much more importance than level in the content hierarchy
was hether or not a particular content unit had appeared in the
writing completed as part of the original study task. Here, the
extent to which a :udent had focused on 2 particular content
unit emerged as crucial in later recall. On average, studants
recalled 40.2 percent of the content units thev had directly
manipulated during tre atudy task, compared with only 5.3 percent
of the content units that they had not directly manipulated
(Table 9).

Further, the type of manipulation (as reflected in the
nature of the s..Jy tas!.) also had a significant effect, again in
the predicted di: .tion. £tudents who completed comprehension
questions recalled 32 percent of the content units that they
included in their study task; students who sunmarized the
passage racalled 3% percent; and students who completed an
analytic writing task recalled fully half percent of the material

el
-

they had used. Recall of materiil not manipulated as parz £
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v
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the study task showed a similar trend (p <.06), though even in
the analytic writing condition it averaged only 7 percent of the

material.

These patterns of recall were remarkably stable even at the
five day rete;tion test (Table 10). Overall recall dropped from
10.8 percent at day 2 to 8.4 percent at day 5, with the two
extended writing conditions continuing to do better than
comprehension questions or read and study. The strengest
effects continued to be associated with whether or nct particular
content units had been included in the study tack: recall of
content manipulated remained at 33.2 percent, compared with 4.3
percent for conten. that had not been manipulated. Similarly,
the types of manipulation involved in nnalytic writing led to the
best retention (44.4 percent), rummary writing next (34.5
percent), and comprehensicn questions least (25 percent). By day

5, however, effects of taskX on recall of content units that had

not been included in the study task had disappeared.
Insert Table 10 about here

Capturing the Gist

It ie possible to remember a goodly number of isolated facts
from a passage without necessarily being able to relata those
facts to one another in a systematic way. To assess this, each
recall was also rated on a four-point scals reflecting the extent
to which it captured the gist, or overall sense, of tha original
text. Table 11 reports mean scores for recall of gist, as well
as the percent of recalls rated as "good" or “very good" at

capturing the gist (3 or 4 on the scale).
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Insert Table 11 about here

At day 2, students wers more successful in recalling the
gist of the passage about Postwar Russia (43 percent rated
good) than they were at the passage on Economic Expansion {31
percent)-- even though Postwar Russia was a longer passage with a
higher readability ievel. There was a significant task effect,
with all three tasks that raquired at least some writing
surpassing the read and study condition, and with students from
the analytic writing condition rsceiving considerably more *good"
ratings for giat (60 percent) than those who had complated
comprehension questions (32 percent) or summary writing (36
percent). By ‘ay 5 the effects were much weaker, though the two
extended writing tasks continued to receive better ratings than

either of the cther two conditions.

Topic Knowledge

The third measure of the effects of the three study tasks
was based on Langer's (1580, 1984b,c) measurs of topic~specific
xnowledge. This measure can be used whether or not the students
have read a particular passage; it was completed by all students
three times (before reading, at day 2, and at day 5). At each
administration, each student completed the measure for the
assigned passage as well as for the alternate (unrszad) passagae.
In analysing the data, the two passages were treated as separate
replicacions; in each case, the students who had read the other
passage were analyzed as an additional control condition, of

unrelated reading. (That is, students who read Postwar Russia




also completed the Economic Expansion knowledge measura, and
their rersponses to this measure over time were analyzed as an
"unrelated reading condlition® in analyzing results for Postwar
Russia; conversely, in the analysis of Economic Expansion,
responses of students assigned to Postwar Russia formed the
unrelated reading group.) Simple gain scores were computed in
order to examine task effects at day 2 (day 2 score- praetest
scorxe) and day 5 (day 5 score - day 2 gcore).

Results for this measure, summarized in Table 12, raflect
an intaraction between passage and task. For passage 1 (Postwar
Russia), simply reading the passage led to a sharp increase in
knowledge (gains of 0 for students in the unrelated reading
condition compared to gains of 3.1 for those in the read ang
study condition). The summary writing task led to the largest
gains on this xeasure (4.3), and analytic writing fared
relatively poorly (2.3). On passage 2 (Economic Expansion),
simply reading the passage had no effect on knowledge, and scores
for the 3 conditions that involved some writing were patterned as
predicted, with the largest gains for the analytic writing
condition.

Insert Table 12 about hers

The results for gist, discussed above, may help us make
sense@ of this pattern. At Day 2, gist scoress for passage 1
(Postwar Russia) were significantly higher than for passage 2
(Economic Expansion); studentz seen to have had a reltatively easy
time making sense of the account of recent Soviet history, and in

turn quickly developed a cluastar of passage-relevant information.
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The passage on economic factors in the post-Civil War era, on the
other hand, was mors difficult to make sense of-- ths focused
attention provided by the three tasks that invelved writing seems
to have baen more necessary in helping the students interrelate
the information in the way reflected in the scores for gist, as
well as in the background knowledge measure.

Results for day 5 (also summarized in Table 12) reflect
decreases in passage-specific knouvledge since day 2. These
decraases are relatively constunt across tuasks, except for the
results for summary writing. For both passages, students in the
sunmary writing condition show a much sharper decrease in

knowledge scores than co thos2 in any of ths other conditions.
General Discussion

Looking across the series of studies, the following
conclusions can be drawn about the rola of writing in learning:

1. The more that content is manipulated, ths mors
likely it will b2 rememberad and undarstood. In general, any
kind of writtea response leads to better perfcrmance than does
reading without vriting. Tasks that provoke more writing lead in
general to more learning than do tasks that lead to less writing.
And even within particular tasks, students who wrive at greater
length tend to perform better than students who write less, even
after allowing for a general tendency for better students to do
better at everything.

2. The effects of writing tasks are greatest forvr the
particular information focused upon during the writing.

Results suggest that “he effects of writing on learning are
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highly specific, and limited to information and ideas that are
reexpressed in the process of writing about them. while it
night be hoped that the process of writing about text material
would lead to.a more careful review of the vhole text, forcing a
reviea and reconceptualizatien of all of its parts in the process
of selecting wnat to write about, there is nothing in the results
to suggest that this in fact occurs. Rather than a generalized
affect of writing on learning, there is a limited=-- and in some
cases perhaps & 1imiting-- one. Put another way, these results
suggest that the particular writing task chosen may matter a
great dezl, depending upon & teacher's objectives.

3. Writing taskxs differ in the breadth of information
drawn upon, and in the depth ot prccessing of that information
that they invcke. Thus notetaking and summarizing tasks, which
focus attention across a text as a whole, have quite generalized
eftocts, though they jead to relatively superficial manipulation
of the material being reviewed. They may be the tasks of choice
when the purposs 8 to review a general body of information.
analytic writing tasks, on the other hand, focus the writer more
narrowly on a specific body of information, and in particular
upon the relationships that give structure and coherence to that
information. In the context of learning from text, such tasks
seem to lead to better retention of a smaller body of
information. They will be +the tasks of choice when the emphasis
{is on concepts anc relationsaips, in contexts whera these
relationships are more impertant than memory for a larger body of

facts.




4. If content is familiar and relationships well-
understood, writing may have no major effact at all. In thess
cases, s8imply reading “he passage without any other attsndant
activity may be all that is needed to insure comprehension and to
remind readers of what they already know.

The results, as expected, ara complex. Threy suggest that
"writing across the curriculum"” is perhaps too simpligtic a
concept, but the results provida good support fof the underlying
premise that writing tasks have a significant role to play in

areas of academic study and learning.
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Appendix

Characteristics of the Reading Passages

Number of

Short Title Words
Economic Expansion

Kain passage- 766

Supplementary 1030
Postwar Russia

Main passaqge 1123

Supplementairy 785
Great Depression

Main passage 1722

Supplementary 1478
20th Century Science

Main passage 837

Supplementary 686

*Based on Fry formu.a

Textbock
Level

Grade
Grade

Grade
Grade

Grade
Grade

Gradz
Graie

11
11

11
1)

Readability
Level*

Grade 10
Grade 7

Grade 12
College

College
Grade 8

Grade 12
College
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Synopses of the Reading Passages
Economic Expansion

This passage traces industrial growth in tha United States from
the Civil war until the early 139008, by which point the U.S. had
emerved as the leading industrial nation. Several factors of
growth ars discussed, including natural resources, the growth of
railroads, a growing labor force, available capital, new
technology, and favorable government attitudes. The pasgsage is
loosely organized, with many specific but undeveloped examples to
support its main points. (Source: G. M. Linden, E. A. Wassenich,
D. C¢. Brink, and W.J. Jonas, Jr., u

Republic River Forest, IL: Laidlaw, 1979; pp. 431-432.)

The supplementary reading covers the same time period, but
emphasizes regional differences in economic growth. Although
touching on the same points as the main reading, it develops the
growth of rail transportation and the importance of government
support for industry more fully. (Source: G. K. Linden, E. A.
Wagsenich, D. C. Brink, and W.J. Jones, Jr., Historvy of Our

American Republic River Forest, IL: Laidlaw, 1979; pp. 279-282.)

Postwar Russia

This passage traces the political and economic history of the
Soviet Union from the end of World War II through the beginning
of Krushchev's rule. Toplcs include Stalin's 5 Year Plans to
meet the problems of postwar reconstruction; the imposition of
Communist rule in Eastern Europe; Tito's independence in
Yugoslavia; and Kruschev's attempts to raise the standard of
living as well as to develop heavy industry and military
weaponry. (Source: T. W. Wallbank and A. Schrier, Living World
History. NY: Scott, Foresman, 1974; pp. €87-689.)

The supplementary reading focuses on the development of satellite
countries in Eastern Europe, and the birth of the "iron curtain."
Developments in Yugoslavia are treated in greater detall, as is

the power struggle after Stalin’s death. (Source: D. Roselle, A_

World History. NY: Ginn, 1963; pp 674-677.)

The Great Depression

After describing the prosperity of the 1520s, this passage moves
to the stock market crash in 1929, and the spread of depression
in the years that followed. A variety of conflicting
explanations of the Great Depression are mentioned, with no
attempt to resolve the disagreement. The passage ends with a
chronology of Hoover's responses during the early years of
depression, making the point that the President had accepted, for
the first time, the idea that the federal government must assune
some responsibility when the economy suffers. (Source: L. P. Todd

and M. Curti, Rise of the American Naticn, Heritage Edition. NY:
32
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Harcourt Brace Jovanovich, 1982: pp. 555-558.)

The supplementary reading covers the same pariod and topics,
though explains the depression primarily in terms of
overproduction. Hoover's programns are tresated in szomewhat more
detail, with more attention tec the political philosophy guiding
the choices Hoover made. (Source: G. M. Linden, E. A. Wassenich,
D. C. Brink, and ¥.J. Joneg, Jr., His

Repuyblic. River Forest, IL: Laidlaw, 1979; pp. 493-496.)

20th Century Science

This passage details the variety of effects that modern science
has had on contemporary life. Topics include new comforts and
conveniences, the development of assembly line production,
medical advances, industrialization, and the extent to which
scientists and scientific advances have become front page nevs.
The passage is structured as a variety of elaborations on the
central theme of scientific progress, with little connection
between individual sections. (Sourca: C.J.H. Hayes and X.
Faissler, Modern Times, Macmillan, 1965; pp. 507-510.)

The supplementary reading touches on an almost identical set of
themes though in a different order and with new examples. LiXxe
the main passage, it _s essentially a series of separate
elaborations on the central topic. (Source: T.W. Wallbank -nd A.
Schrier, Living World Histoxy. NY: Scott, Foresman, 1974: pp.
729-731.)
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Appendix 2

i L Postwar Russia
1 ~\\
o DESC RESPONSE Ds‘sc DESC
2 T /48 \
Il ADVER PROBLEM SOLUTION DESC SEQ CAUS DESC
3 (coll) l /22 ~— \ /\ /, 60 \\
v DESC DESC DESC DESC EV EV EV ANTE CONS CAUS DESC
E“S\_ ( ciu) x ao 49 50 51 53 54 7
v DESC DESC AOVER  DESC DESC DESC DEsC 5;320 DESC ANTE cous nssc ADVER DESC
? 10 (coll) 26 27 / / \ (mn) 62 (cou) {ccl})
Vi DESC DESC m:sc DESC DESC DESC DESC DESC DESC ADVER  GVENTS EVID CAUS DF.SC EV EV DESC DE' DESC DESC
6 {coil) 24 25 28 313 3!5 37 ,5 59 / \66 68 69 7{ 7% 79 80
I
\ |
VI pes¢  DESC DESC DESC DESC DESC ADVER DESC DESC DESC CAUS DESC CONS ossc DESC
11 12 14 15 (coll) 20 29 34 36 38 NV 64 65 71 74
IRAN \ |
Vil ADVER EV EV DESC ANTE CONS DESC  DESC
16 18 19 /3° ;l \ 7|2 75
x DESC DESC ADVER ADVER EV
40 (coll) 14 73 \
/\ | \ /
X DESC DESC DESC DESC DESC DESC
42 43 45 i6

Tree diagram 1. Key content nodes in reading passage on postwar Russ'2. See Fig 1,

key content and key to abbreviatons
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11.
12.
13.
14,
15.
16.
17.
18.
19.
20.

21.

22.
23.
24.
25.
26.
27.
28.
29.
30.

I

Postwar Russia

had army, territory
suffered destruction
reconstruction

suffered most

millions killed, destroyed
critical tasks

consolidate Eastemn Europe
relaxed control

Stalin restored CCP
authority

Stalirust beliefs, practices
censorship

5-year plans

rebuild, expand
industrial doub'ed
consumer goods scarce
controlied agriculture
mass collectivization
peasants supervised

incentive production
10% hugher

cornmunist revolutions
in Eastern Europe

six countnes

common charactenstics
peasarts

poor

upper classes no reform
discredited ruling groups
peasant parties

leaders intellectuals

Red Army

31.
32.
33.
34.

35.
36.

Soviet-style revolution
two stages
Feople’s Democracy

Bulgaria, Romania, Poland
1946

Communist dictator

Bulgaria, Romania, Poland,
Hungary, Czechoslovakia 1953

. Yugoslavia exception

- Tito without troops

. Tito, resistance

. Yugoslavs united

. Stalin angry

. expelled from Cominform
. withdrew aid

. Tito did not topple

. turned to West

. loosened rule

. Yugoslavian communis*

independence

. Stalin’s death changes
. Stalin
. leadership struggle

Krushchev

. speech
. denounced Stalin

deStaliruzation
camps

police

. writers

exchanges

. tounsts
. Krushchev changes

Figure 1 Key content (by node number) and key to abbreviatons for postwar Russia
tree diagram.
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61. shortages

62. rural mgration

63. in dties

64. demanded production

AR Aamandad inea

66. middie class
67. desires

68. TV, clothes

69. housing

70. total production

71. industry up, agniculture
lagged

72. tried schemes
73 arely kept pace

74. emphasized military,
industrial, space

75. impressive results

76. A-bomb, H-bomb

77. satellite, spaceman, landing
78. clothes

79. housing

80. highways

81. economy not all consumer

DESC = Descnption
ADVER = Adversahve
SEQ = Sequence

CAUZ = Causal
coll = collecthon
EV = Event

ANTE = Antecedent
CONS = Consequence
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Economic Expansion
1

—~——

DESC DESC T DESC
2

TISSS |

ESC DES
m SEQ SEQ  DESC Dtnr DESC " DESC c DEsC CAUS

EXPLAN
50
// \ EXPLAN EXP / \
IV EV EV EVEVEVEV ADVERCAUS Dsscosswssc DESC ADVER F_XP 30 i DESC ANTE CONS
3 4 5 67 8 10 16 18 20 23 24 37\ 46
I // ///‘
| ; \
v ANTE CONS DESC CAUS EXPLAN 33 A%‘g‘R EHD EVID EVID EVID
13 14 25 ) 2 44 (cou) \
DESC DESC DESC
48 49
EVID
Vi DESC AN rs CONs  DESC 19 ADVER EXPLAN oesC
1 26

Tree diagram 2. Key content nodes in reading passage on economic expansion See fig 2,
for key content and key to abbreviations
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Economic Expansion
Industrial growth
After Civil War
Growth continued
feurth to .ird place

1.
2.
3.
4.
5.
3

one-third of industrial
production
7. France and Great Botain
8. 24 billion
9. Technology and immigration
10. other
11. Factors of growth
12. Several reasons
13. Started during Tivil War
14. To meet demands
15. factories in north
16. 79% increase
7. Natural resources
18. coal
19. Over 30%
20. oil
21. Production grew
22 By 1914
23. other raw materials
24. little use
25. Thus, railroads
26. 260,000 miles
27. Labor helped
28. workers available
29 availability of money
30. from profits

31. improved technology
|

32. technology

33. federal polices

34. combination

35. GNP

36. Economy in early "20s

S7. growth continued

38. Although

39. Panic of 1907

40. Early 1900s prosperous
41. GNP up 500% 1900-1920

42. amount manufactured
up 32%

43. agriculture and service
occupations

44. 100% growth in
emplovment

45 40 million full-time
by 1920

46. Good conditions helped
industry

47. meat, iron, steel

48. paper, chemicals, petroleurn

49. automobile 4 billion

50. Thus, most industries

DESC

ESC = Description
ADVER = Adversative
SEQ = Cequence
CAUS = Causal
coll = collection
EV = Event
ANTE = Antecedent
CONS = Consequence

EXPLAN = Explanation

Figure 2 Key content (by node number) and key to abbreviations for economuc expansicn

tree diagram,
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Table 1

Task Characteristics

; Comprehension
Essay Questions
Words written
during task
Grade S M $8.1 106.0
SD (53.0) (60.1)
Grade 11 M 123.0 95.2
SD (34.9) (63.0)
Pretest passage
Knowledge
Grade 9 M 12.2 1.3
SD  (12.4) (5.4)
Grade 11 H 13.3 5.0
SD  (9.1) (6.8)
Rumber of 61 54
Students

Notes

96.2
(46.7)

134.7
(65.7)

14.8
(11.7)

14.6
(10.0)

84

Y=N
~.!

Reading Extra Reading
only Notes Reading
c.0 8g9." 0.0
(28.4)

0.0 80.1 0.0
(25.4)

10.7 13.1 10.5

(10.4) (10.0) (10.5)

12.8 14.8 11.6

(7.7) (10.0) (10.4)

40 20 38
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Tabla 2

Prastest Passage Knowladge by Passags and Grade

Passage

20th Century Science
Postwar Russia
Economic Expansion
Great Depression

Number of students

Grade ¢
M (SD)

2.1 (10.0)
4.8 (5.6)
7.8

Grade 1l1
M (SD)

11.8 (10.1)

10.9 (6.5)
16.0  (9.2)
152




Table 3
HMultiple-Chelce Comprehension, Four Weeks

Adjusted Means

Number of Within-Cell Comprehension Reading
Passages SD Essay Questions Notes Only

Grade S 3 2.5 9.0 9.1 9.0 8.1
Grade 11 3 2.7 9.6 10.7 10.4 10.8

Poolad 2 2.7 9.4 10.1 9.9 9.7

Significant Effects (Task by Passage by Grade covaried
on pretest passage knowledge)

Pooled analysis:

Passage F (1;125) = 73.16, p < .00l

Grade F (l:125) = 17.68, p < .001
Grade 9 analysis:

Task (Reading vs writing) F {1;97) = 2.13, p < .147

Passage F (2:97) = 18,73, p < .00
Grade 11 analysis:

Task (Essay vs Questions) F (1:;92) = 1.98, p < <163

Passage F (2;92) = 28.28, p < .001

Y&
O
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Table 4
Gain in Passage-Specific Knowlaedge, Immediate and Four-Week,

Adjusted Heans

Number of Within~Cell Comprehension Reading
Passagas SD Essay Questions Notes Only

Immediate
Grade & 3 8.48 2.2 4.3 6.2 5.8
Grade 11 3 8.93 5.0 8.9 7.6 8.5
Pooled 2 8.49 6.3 6.5 8.8 9.0

Four-waek
Grade ¢ 3 6.55 3.1 2.2 4.6 1.4
Grade 11 3 €.82 2.5 6.1 2.6 4.3
Pooled 2 7.69 3.5 3.7 4.5 4.4

significant Multivariate Effects
(Task by Passage by Grade covaried on pretest passage knowledge)

Pooled analysis:

Passage F (2;125) = 7.78, p < .001

Passage x Grade F (2;125) = 6.12, p < .003
Grade 9 analysis:

Task (Note vs other write) F (2;93) = 1.64, p < .199

Passage F (4;186) = 5.40, p < .001
Grade 11 analysis:

Passage F (4:186) = 6.51, p < .001
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Table 5

Essay Quality, Four Weeks

Adjusted Means

Number of Within-Cell Comprehension Reading
Passages SD Essay Questions Hotes Only
Grade 9 3 6.12 23.1 23.1 1.6 20.3
Grade 11 3 7.35 25.4 27.4 25.2 22.4
Pooled 2 6.41 22.9 24.5 21.0 18.8

Significant Effects (Task by Passage by Grade covaried
on pretest passage Xnowledge)

Pooled analysis:

Task (Reading vs writing) F (1;122) = 7.02, p < .00C9

Tagk (Notes vs other) F (1;122) = 3.85, p < ,052

Grade F (1:;122) = 5,31, p < .023
Grade 9 analysis:

Task (Reading vs writing) F (1;93) = 1.96, p < .165
Grade 11 analysis:

Task (Reading vs writing) F (1:92) = 3.05, p < .084

Passage F (2;92) = 2.88, p < .061

o1




Table 6

Relationships between Words Written during Study Task and
Posttest Performanca

Gain in
Essay Multiple-Choice _Passage Xnowledge

Quality Comprehension Immediate Four-Week

Adjusted within cell .274 .146 .255 .354
Covrelation (Af=96) (df=599) (d£=98) (d£=98)
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Table 7

Supplementary Reading, FoiLr Weeks
adjusted Means

No. of Within-C21l Notes Reading

Passages S0 Regular Suppl. Regular Suppl.
Grade 9 3 5.8 21.8 23.0 20.5 21.6
Grade 11 3 6.5 25.1 20.5 22.5 24.1
Pooled 2 5.9 21.0 19.2 18.9 21.7

Signific- 1t Effects (Task by Passage by Grade covaried
on pretest passage Knowledge)

Pooled analysis:

Task x Reading F (1;85) = 2.49, p < .118
Task x Grade x Reading F (1:;85) = 4.45, p < .038
Grade 9 analysis:
No significant effects
Grade 11 analysis:
Passage F (1;68) = 1.75, p < .182
Task x Reading F (1;68) = 2.49, p < .093
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Table 8
Characteristics ot the Study Tasks
Tasks

Read and Comprshension Summary
Study Questions Writing

(=) (n=26) (n=25)

Words H - 132.2 349.5

(SD) (57.1) (46.9)

T-~units M - 17.8 12.3

(SD) (6.5) {4.5)

Words/ M - 7.5 12.8

T-unit (SD) (2.0) (3.1)
Content Words

Included M - 24.7 18.5

%) (SD) (12.4) {(7.2)

Analysis

Writing
(n=25)

13.7
(3.1)

14.5
(8.1)

Analyses of Variance for Task and Passage Effects

Effeaects
df Task Task
exror (linear) {deviations)
F P F P

Variable
Words 70 0.26 ns 3.04 .086
T-units 70 29.13 .001 0.70 ns
Words/
T-unit 70 61.72 ,001 11.73 001
Content
units 61 14.83 L0 0.35 ns

54

Passage
F P
7.56 .008
3.14 .003
0.97 nes
3.51 .o066

Passages
1 2

(n=40) (n=36)

150.5 113.6
(85.6) (64.3)

15.3 10.5
(8.9)  (6.8)

10.6 12.0
(3.8) (3.9)

13.5 17.3
(10.0) (13.5)

Interaction
¥ P
0.39 ns
0.36 ns
1.24 ns

3.18 .04%




Table ¢

Recall cf Passage content, Day 2

Tasks Passages
Raad & Comprehension Summary Analysis 1 2
Study Questions writing Writing
(n=17) (n=22) (n=25) {n=19) (n=43) (n=40)
Percent M §.1 10.5 11.8 12.3 9.4 12.3
Recalled (SC)j (6.3) (6.7) (5.4) (5.3) (4.8) (6.3)

Recall by levels
of Passage Structure

Top ¥ 7.8 1¢.1 14.8 11.9 j 12.4 12.7
{(SD)  (9.1) (10.4) (10.5) (7.3) | (8.1) (11.2)
|
Middle M 10.9 10.9 11.5 13.4 ] 8.3 15.3
’ (sD) (11.0) (9.4, (2.3) (10.6) | (7.9) (1¢.0)
!
Botton bot 6.2 7.3 10.1 9.9 i 7.7 9.9
(SD) (6.7, {5.9) (5.3) (7.5) | (5..) (7.2)
Recall by Manipulation
Manipuvlated
H - 32.2 39.6 48.9 | 39.3 41.0
(<D) (15.5) (22..3) (21.7) | (22.5) (19.7)
Not manipulated
M - 4.1 5.2 6.6 | 4.5 6.0
(SD) (3.4) (3.2} (5.1) | (3.2) (4.6)
Analyses of Variance for Task and Passage Effects
Effects
daft Task Task Passage Interaction
error {linear) (deviations)
F p F p F p F p
Variable
Recall 7% 4.90 .030 0.33 ns 5.09 .027 0.03 ns
Top 75 1.68 .198 2.23 .115 0.02 ns 0.6 ns
Middle 75 0.46 ns 0.08 ns 10.52 .%vu2 0.01 ns
Bottom 75 4.46 .0.3 0.42 ns 3..3 .081 1.01 ns
Manip. 60 8.13 .006 0.03 ns 0.02 ns 1.48 ns
Not manip.60 3.60 .062 0.01 rs 1.72 .195 0.09 ns

n

1
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Table 10
Roecall of Paseage Cortant, Day 5
Tasks Pagssages

Read & Comprehension Summary Analysis 1 2

Study Questic s Writing wWriting

(n=22) (n=22) (n=17) (n=15) (n=w44) (n=32)
Percent M 6.3 8.3 5.7 °.1 7.6 9.1
Recalled (SD) (4.0) (6.1) (4.3) {5.8) (4.4) (6 0)

Recall by Levels
of Passage Structure

|
!
|
|
!
!
Tcp M 6.6 10.3 9.5 9.5 i 9.1 8.6
{(SD) (6.4) {7.4) (7.2) (8.5) i (5.7) (9.0)
I
Xiddle M 7.9 8.4 10.9 7.6 ] 6.6 11.6
& (SD) (7.-) (8.6) {6.8) (8.8) | (5.4) (9.1)
!
Botton X 4.4 5.8 3.0 8.1 ! 6.8 6.3
(sD) (4 ) (6.4) (4.4) (6.9) | (5.8) (5.8)
|
Recall by Manijalation |
Manipulated |
H ~ 25.2 34.5 44.4 i 34.3 32.1
(SD) (18.6) (18.8) (24.2) [(22.7) (20.0)
Not manipulated |
H - 3.9 4.3 4.2 ] 3.4 5.1
(sD) (4.1) (2.6} (4.1) | (3.0) (4.3)
analyses of Variance for Task and Passage Effects
Effeccts
af Task Task Passage Interaction
error {linear) (deviations)
F P F P F P F P
variable
Recall 68 3.82 .055 c.5¢ ns 1.85 .178 1.1Y ns
Top 68 1.24 Na U.85 ns 0.C1 ns 0.20 ns
Hiddle 68 0.12 ns 1.03 ns 8.26 .005 0.61 ns
Bottom 63 5.48 .022 D.64 ns 0.13 ns 1.44 ns
Hanip. 48 £.81 .005 0.02 18 0.03 ns 0.84 ns
Not nanip.48 £.06 ns 0.02 ns 2.62 .12 0.18 ns

36




Table 11

Ratings for Recalling the ~lst of the Passagqe

Tasks Passages
Read & Comprehension Summary Analysis 1 2
Study Questions Writing Writing
Day 2
¥ean rating 1.94 2.13 2.44 2.45 [ 2.34 2.19
(SD) {.85) {.832) (.77) 1.89) | ( 88) (.8C)
Percent rated ]
*good" 18.8 31.8 36.0 60.0 i 43.2 30.7
|
n 16 22 25 20 } 44 39
!
Day 5 '
Mean rating 1.%0 2.05 2.39 2.20 | 2.14 2
(SD) (.70) (.65) (.70) (.78) | (.72) {(.71)
Percent rated . ]
"good" 15.0 22.7 38.9 40.0 | 28.9 28.0
|
n 21 22 18 15 | 45 31

Analyses of Vui.iance for Task and Passage Effects (Mean ratings)

Effects
¢t Task Task Passage Interaction
error (linear) (deviations) ’
F P ¥ pe} F P F po)
Varjable
Gist:
Day 2 75 38 .040 0.25 ns 0.85 ns 0.36 ns
Day 5 68 2.76 .101 .69 ns 0.01 ns .21 ns

(%A
~.
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Tabls 12
Hean Differences in Toplc Specific Xnuwledge Scores
Tasks
Unirelated Read and Comprehension Summary Analysis
Change Reading Sruiy Questions Writing Writing
Scores:
Passage 1 n 50 14 15 12 11
Day 2 M 0.0 3.1 3.6 4.3 2.3
(SD) (4.2) (3.2) (3.5) (5.6) (3.6)
Day 5 H .5 0.1 - 0.8 - 2.8 0.0
(SD) (2.7) (3.2) (3.8) (4.1) (4.6)
Passage 2 n 52 1z 12 15 11
Day 2 M 0.4 -0.3 3.4 3.7 4.6
(SD) (3.9) (2.7) (5.8) (5.2) {(6.7)
Day 5 M - 0.2 0.0 0.1 - 1.4 - 0.8
(SD) (2.5) (2.3) (4.1) (4.3) (2.4)
d
Analysis of Task Effects
Passage 1 Passage 2
df F P F P
Multivariate 8;194 2.92 .004 2.20 . 025
Univariate
Day 2 4;:57 4.67 .002 3.88 .006
Day 5 4;97 2.45  .049 0.66 . 622
Contrasts with Unrelated Reading
Day 2
Read and Study 1:97 6.20 . 015 .25 .618
Comprehension Quest. 1:97 8.96 .003 4.18 . 044
Summary Writing 1:;97 10.87 .001 6.10 .015
Analysis wWriting 1:97 2.81 . 097 7.68 . 007
Day 5
Read and Study 1;37 0.12 .723 0.05 .825
Comprehension Quest. 1;97 1.76 .187 0.10 .758
Summary Writing 1:;97 9.¢a .003 1.84 .178
Analysis Writing 1:97 0.20 .653 0.37 .542
Notes
Results fron separate HMANOVAs for Passage 1 and Passage 2
topic knowledge scores, with 5 task conditions ar? 2 dependent
veriables for each analysis.
Day 2 scores are calculated as day 2z minus pretest: day 5
scures are calculated as day 5 minus day 2.




